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In a search for actin regulatory proteins in neuronal growth cones, he discovered the first member of the ADF/cofilin family of proteins and has continued to study their activity and regulation in many different biological processes. To study actin-based processes in the cells, he developed the first fluorescence microscopy center at Colorado State University, which he helped develop into a university-wide foundational core of advanced microscopes accessible to all CSU researchers. His lab first demonstrated the phosphoregulation of ADF/cofilin, identified the phosphoregulatory site, the competition of ADF with muscle tropomyosin in binding F-actin, the cooperative binding of ADF to F-actin, ADF/cofilin regulation of myosin II contractility in cells, and with many collaborators, their role in all aspects of neuronal differentiation, growth cone motility, pathfinding, synaptogenesis and synaptic function. His current research is an outgrowth of a discovery made by his wife and research partner, Laurie S. Minamide, of rod-shaped bundles of cofilin-actin filaments (rods) that occur within neurites of stressed neurons. Rods have a transient neuroprotective effect but cause the loss of synapses distal to them. Rods are found in the brains of humans with several different neurological and/or neurodegenerative disorders including Alzheimer\'s disease and in many mouse models used for studying these disorders.
